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SMALL-MAMMAL RESPONSES TO FIRE IN THE MONTE DESERT, ARGENTINA

Ricarpo A. OJEDA

Zoologia y Ecologia Animal, Centro Regional de Investigaciones Cientificas y Tecnologicas,
C. C. 507, 5500 Mendoza, Argentina

The role of habitat complexity in structuring desert small-mammal assemblages has been studied extensively
in major North American arid habitats (Brown and Lieberman, 1973; Price, 1978; Price and Brown, 1983;
Rosenzweig, 1973; Rosenzweig and Winakur, 1969). Moreover, studies on convergence between Sonora (USA)
and Monte (Argentina) desert mammals have provided insights into community organization, and the
ecomorphological and physiological adaptations or constraints to xeric existence in both deserts (Mares, 1975,
1976, 1980). However, at a microgeographic level, almost nothing is known about habitat selection of small
mammals of the Monte Desert. Responses of these species to changes in vegetative structure are unknown
and their impact on the diversity and composition of the larger community remains unclear.

The present study results from long-term research on vertebrates of the central Monte Desert, and deals
with the dynamics of an assemblage of small mammals in response to fire perturbation in a creosote bush
(Larrea)-grass habitat.

Unlike the semiarid thornscrub or Chaco Biome, where fires are (or were) a regular occurrence and are
hypothesized to play a significant role in affecting community composition (Morello, 1970), fire is an un-
common phenomenon in the Monte. Nonetheless, fires occur occasionally and provide opportunities for
natural-perturbation experiments that facilitate assessment of the effect of vegetative structure on small-
mammal assemblages.

Based on reported patterns of microhabitat use by desert small mammals, predictions about the response
to vegetational changes associated with fire would include a decrease in species richness associated with
reductions in vegetational complexity, and rapid increases in abundance by those species whose primary
microhabitat is augmented by fire. In this particular case, removal of vegetation by fire created a large patch
of open habitat. This should be accompanied by an increase in abundance of species having ecomorphological
traits that enable exploitation of open habitats and a decrease in abundance by those species less specialized
to cope with open habitats. The first prediction is based upon the known correlation of rodent species diversity
with habitat complexity (Rosenzweig and Winakur, 1969; Rosenzweig et al., 1975), whereas the latter is
based on analysis of ecomorphological convergence among desert rodents by Mares (1975, 1976, 1980).

The study area, located in the Man and the Biosphere Reservation of Nacufian (34°02'S, 67°58'W), Mendoza
Province, Argentina, is contained within the Monte Desert Biome (Morello, 1958). The climate is strongly
seasonal, with hot humid summers and cold dry winters. Average annual precipitation is 326 mm, mostly
concentrated during summer (December-February), with a slight peak in spring (September, X = 30 mm).
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Fic. 1.—Small-mammal responses (changes in relative abundance) on unburned (A), edge of burn (B),
and burned (C) sites, during the year following the fire perturbation.

Approximately 60 ha of a Larrea-dominated grassland was burned within the Reserve in January 1986.
Dominant vegetation before the fire included Larrea cuneifolia, L. divaricata, Atriplex lampa, Lycium sp.,
scattered individuals of Prosopis flexuosa and Geoffroea decorticans, and a mixture of grasses and forbs
(e.g., Pappophorum, Chloris, Sporobolus, Digitaria). Two parallel transects, 15 m apart and 150 m long,
were established in each of three different areas within the Larrea-grassland (unburned, site A; partially
burned, site B; and completely burned, site C). Trap stations were 15 m apart and totaled 10 per line. Two
Sherman live traps (25 by 8 by 7.5 cm) were set at each station and were baited with oatmeal and peanuts.
Traps were operated for 3-4 consecutive nights each month from January 1986 until February 1987 (except
in July, August, September 1986, and January 1987). Species, sex, age, and body mass of captured animals
were recorded before they were released.

Species composition, number of vertical strata, and percent coverage of vegetation was determined at
each trap station at the beginning (autumn) and middle (spring) of the census period. The unexpected
occurrence of the fire (lightning?) prevented a preperturbation treatment. Nonetheless, occasional trapping
was conducted before the fire in 1983, 1984, and 1985, and supported the assumption that preburn conditions
on site C were similar to those of the unburned site A.

A total of 515 captures was recorded during 2,920 trap nights. Five species of small mammals (<100 g),
four rodents and one marsupial, were trapped in the following proportions: Eligmodontia typus (39%),
Calomys musculinus (28%), Graomys griseoflavus (21%), Akodon molinae (5%), and Marmosa pusilla (7%).

Comparisons of live-trapping data from unburned and burned sites show that decreases in species richness
and relative abundance (captures/100 trap nights) followed the burn (Table 1). Species richness fluctuated
from three to five species at sites A and B. A gradual decline from five to one species was observed at site
C after the burn; E. typus was the only species present at the end of the following summer. These changes
were correlated with a general decrease in vegetational complexity. Average percent of plant cover (shrubs,
grasses, and forbs combined) for sites A, B, and C was 89%, 49%, and 14%, respectively, during autumn.
This is a 6.4-fold decrease between sites A and C. The burned area exhibited a 2.5-fold increase in plant
coverage during the spring census, mainly because of annuals.

The highest frequency of captures (expressed as percent of captures; Fig. 1) for most of the year was on
the unburned site A. Capture frequency was higher at the edge of the burn during winter. A marked
difference in relative abundance (between 58% and 73% of the frequency of captures) was observed between
the unburned and burned sites. Mean capture frequencies for sites A, B, and C were 23.2, 18.0, and 14.3,
respectively.

Composition of the small-mammal assemblages, based on total captures for each species (all seasons pooled),
was significantly different among sites (chi-square contingency test, x> = 185.7, d.f. = 8, P < 0.001). The
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Fic. 2.—Habitat use by species of a small-mammal assemblage of the central Monte Desert, Argentina,
1986-1987. Vertical bars indicate unburned habitat (site A), diagonal bars edge of burn (site B), and open
bars burned habitat (site C). Percent captures differed significantly among areas for all species except M.
pusilla.

vesper mouse, C. musculinus, was dominant (higher frequency of captures) on sites A and B, whereas the
burned site C was dominated by the gerbil mouse, E. typus. The relative abundance of the gerbil mouse
increased along a habitat gradient from high to low vegetational coverage (A > B > C). Percentage of
captures (n = 189) for E. typus was 10%, 37%, and 53%, for sites A, B, and C, respectively (Fig. 2). The
gerbil mouse showed significant affinity (chi-square test based on number of captures) with the low-cover
site C (x% = 55.6, d.f. = 2, P < 0.001). Frequency of captures fluctuated between 1.0 and 4.2 on the unburned
site, whereas frequencies of 7.5 and 11.9 were recorded at the burned site. Intermediate values were obtained
for the burn-edge site B.

The gray, leaf-eared mouse, G. griseoflavus, was the second most abundant species on the unburned site.
Its relative abundance remained similar on the three sites during autumn and winter, until it completely
disappeared from the burned site in spring. Its capture frequency increased as vegetational complexity
increased. Percent distribution of total captures (n = 109) was 47%, 33%, and 20% for sites A, B, and C,
respectively. G. griseoflavus showed significant habitat selection (x2 = 17.4, d.f. = 2, P < 0.001) and occurred
in higher than expected frequencies on the high-cover site A.

Numbers of the vesper mouse declined sharply on the burned site until the species was not present in
spring. Its capture frequency increased as plant coverage increased. Percent distribution of captures (n =
154) on sites A, B, and C were 64.3%, 34.4%, and 1.3%, respectively. The vesper mouse showed significant
selection (x2 = 110.5, d.f. = 2, P < 0.001) for high-cover site A.

Molina’s grass mouse, A. molinae, occurred at low abundances throughout the study. It was the first to
disappear from the population on the burned site, and remained at low levels on site A. It was unrecorded
from site B in spring and thereafter. Percent distribution of captures (n = 29) for sites A, B, and C was 75.8%,
17.2%, and 7%, respectively. Molina’s grass mouse showed significant selection (x2 = 29.3, d.f. = 2, P <
0.001) for the high-cover site A. The common mouse opossum, M. pusilla, exhibited a marked increase in
relative abundance following the summer burn, then declined steadily until summer 1987 when it was
absent. Percent distribution of total captures (n = 34) was 20%, 36%, and 44%, for sites A, B, and C,
respectively. No significant habitat selection was found for M. pusilla (x> = 1.9, d.f. = 2, P > 0.05).

Significant differences (paired t-test) in relative abundances between burned and unburned sites (A and
C), with data paired for each of the four seasons, were found for E. typus (¢t = 4.737, d.f. = 3, 0.02 > P
> 0.01), G. griseoflavus (¢t = 5.831, d.f. = 3, 0.02 > P > 0.01), and C. musculinus (t = 6.137, d.f. = 3,
0.01 > P > 0.001). No significant differences were detected for A. molinae and M. pusilla.

These preliminary observations on the effect of fire in the Monte Desert suggest differential responses to
fire-associated changes in the Larrea-grass habitat. These responses support my predictions. Species also
exhibited differential use of habitats. Affinities for particular vegetative structures might be a proximate cue
that mediates the potential effects of competition or predation, or simply reflects different foraging behaviors
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and dietary requirements (Price, 1986). The observed pattern of habitat selection is consistent with a gradient
of ecomorphological adaptations for inhabiting the arid areas (Mares, 1975, 1976, 1980). The rapid response
to fire and dominance of E. typus in habitats of low cover (burned site C) may be a consequence of its
general morphological and physiological adaptations to xeric existence in open habitats. The dominance of
annuals (e.g., Lappula, Heliotropium, Plantago, and Parthenium) on the burned site during spring (100%
of the trap stations, and none on the “control” site A) also may account for the response of E. typus (increased
ability to exploit the resource base in open habitats).

Whether the negative response of C. musculinus on the burned site is related to interference with E.
typus, predation, or other factors requires further investigation. Analysis of diet composition shows a high
similarity among E. typus and C. musculinus in consumption of grasses, seeds, and insects. We incidentally
observed the hystricognath rodent, Lagostomus maximus, during secondary succession after the fire. Its
ability to colonize open patches, and its herbivorous diet, prevented recovery of the grass stratum 1.5 years
following the fire. Thus, site C remains devoid of grasses, with bare soils, and an unusual vertebrate assemblage
that exploits these open, desert-like habitats.

I appreciate the field assistance of E. Pescetti and C. de Moyano. I thank M. Willig for statistical advice,
and M. Mares and two anonymous reviewers for their helpful comments and suggestions. This study was
funded by a grant from the Consejo Nacional de Investigaciones Cientificas y Tecnicas (PID No. 3-011800/

85), Argentina.

LiTERATURE CITED

BrowN, J. H., aND G. A. LiEBERMAN. 1973. Re =+
source utilization and coexistence of seed eating
rodents in sand dune habitats. Ecology, 54:788-
797.

MaREes, M. A. 1975. South American mammal zoo-
geography: evidence from convergent evolution in
desert rodents. Proc. Natl. Acad. Sci., 72:1702-
1706.

. 1976. Convergent evolution of desert ro-

dents: multivariate analysis and zoogeographic im-

plications. Paleobiology, 2:39-63.

. 1980. Convergent evolution among desert
rodents: a global perspective. Bull. Carnegie Mus.
Nat. Hist., 16:1-51.

MoRELLO, ]J. 1958. La provincia fitogeografica del
Monte. Opera Lilloana, 2:1-155.

. 1970. Modelo de relaciones entre pastizales
y lefiosas colonizadoras en el Chaco argentino. IDIA,
Inst. Nac. Tecnol. Agropecu., 276:31-52.

Price, M. V. 1978. The role of microhabitat in
structuring desert rodent communities. Ecology,
59:910-921.

. 1986. Structure of desert rodent commu-
nities: a critical review of questions and ap-
proaches. Amer. Zool., 26:39-49.

PricE, M. V., anD J. H. BRowN. 1983. Patterns of
morphology and resource use in North American
desert rodent communities. Pp. 117-134, in Biol-
ogy of desert rodents (O. J. Reichman and J. H.
Brown, eds.). Great Basin Nat. Mem., 7:1-134.

RosenzwelG, M. L. 1973. Habitat selection exper-
iments with a pair of coexisting heteromyid rodent
species. Ecology, 54:111-117.

ROSENZWEIG, M. L., B. SMIGEL, AND A. KRAFT. 1975.
Patterns of food, space, and diversity. Pp. 241-
268, in Rodents in desert environments (I. Prakash
and P. K. Ghosh, eds.). Junk, The Hague, The
Netherlands, 624 pp.

RoOSENZWEIG, M. L., AND J. WiNakUR. 1969. Pop-
ulation ecology of desert rodent communities: hab-
itats and environmental complexity. Ecology, 50:
558-572.

Submitted 22 February 1988. Accepted 25 July 1988.



	Article Contents
	p. 416
	p. 417
	p. 418
	p. 419
	p. 420

	Issue Table of Contents
	Journal of Mammalogy, Vol. 70, No. 2 (May, 1989), pp. 241-465
	Front Matter
	Geographic Variation and Taxonomic Revision of Mink (Mustela vison) in Florida [pp.  241 - 252]
	Cytogenetic Studies of Three Chromosomal Races of Pocket Gophers (Geomys bursarius Complex) at Hybrid Zones [pp.  253 - 266]
	Evolution of Cheek Pouches in African Pouched Rats (Rodentia: Cricetomyinae) [pp.  267 - 274]
	Factors Affecting the Analysis of Growth Patterns of Large Mammals [pp.  275 - 283]
	Environmental and Genetic Components of Antler Growth in White-Tailed Deer [pp.  284 - 291]
	Comparison of Postnatal Brain Development in Meadow Voles (Microtus pennsylvanicus) and Pine Voles (Microtus pinetorum) [pp.  292 - 299]
	Habitat Discrimination between Sympatric Populations of Peromyscus attwateri and Peromyscus pectoralis in West-Central Texas [pp.  300 - 307]
	Territorial-Defense Interactions with Neighbors and Strangers in Banner-Tailed Kangaroo Rats [pp.  308 - 315]
	Use of Artificial Seed Patches by Heteromyid Rodents [pp.  316 - 322]
	The Role of Stochastic and Deterministic Processes in Structuring Neotropical Bat Communities [pp.  323 - 329]
	Ecological Studies of Japanese Raccoon Dogs, Nyctereutes procyonoides viverrinus [pp.  330 - 334]
	Comparative Distribution and Habitat Use by Antelope and Mule deer [pp.  335 - 340]
	The Effect of Red Light on Reproduction in Peromyscus maniculatus [pp.  341 - 346]
	Female Reproductive Potential and Its Apparent Evaluation by Male Mammals [pp.  347 - 358]
	Pliocene Camelidae of Rancho El Ocote, Central Mexico [pp.  359 - 369]
	General Notes
	Low Genetic Variability in Reintroduced Alpine Ibex (Capra ibex ibex) Populations [pp.  370 - 373]
	Biochemical Variation in Pygmy Mice (Baiomys) [pp.  374 - 381]
	Electrophoretic Variation within and between the Two Extant Elephant Species (Mammalia: Proboscidea) [pp.  381 - 383]
	Absence of Differentiation in Mitochondrial DNA of Island and Mainland Harvest Mice, Reithrodontomys megalotis [pp.  383 - 386]
	A Karyological and Morphological Reassessment of Akodon (Abrothrix) Illuteus Thomas [pp.  386 - 391]
	Low Chromosomal Number in Akodon cursor montensis Thomas, and Karyologic Confirmation of Akodon serrensis Thomas in Misiones, Argentina [pp.  391 - 395]
	Microhabitat Use among Small Mammals in the Brazilian Pantanal [pp.  396 - 401]
	The Effect of Seed Availability on Population Density of Oryzomys in Southern Chile [pp.  401 - 403]
	Sperm Storage in a Tropical Nectar-Feeding Bat, Macroglossus minimus (Pteropodidae) [pp.  404 - 406]
	An Experimental Test of Diet Selection by the Pocket Gopher Thomomys monticola [pp.  406 - 412]
	Growth in Wild and Captive Mountain Goats [pp.  412 - 416]
	Small-Mammal Responses to Fire in the Monte Desert, Argentina [pp.  416 - 420]
	Prey Capture by the Fishing Bats Noctilio leporinus and Myotis vivesi [pp.  421 - 424]
	Echolocation Survey of the Distribution of the Hawaiian Hoary Bat (Lasiurus cinereus semotus) on the Island of Kaua'i [pp.  424 - 426]
	Intraspecific Variation in the Echolocation Calls of Two Species of Insectivorous Bats [pp.  426 - 428]
	California Ground-Squirrel Trapping Influenced by Anal-Gland Odors [pp.  428 - 431]
	Response of Female White-Tailed Deer to Scrapes and Antler Rubs [pp.  431 - 433]
	Ontogeny of Allogrooming in Mule Deer (Odocoileus hemionus) [pp.  434 - 437]
	Maternal Investment in White-Tailed Deer [pp.  438 - 442]
	New Specimens of the Giant Creodont Megistotherium (Hyaenodontidae) from Moghara, Egypt [pp.  442 - 447]
	Sowerby's Beaked Whale (Mesoplodon bidens) in the Gulf of Mexico [pp.  447 - 449]
	Acoustic Signals of the Commerson's Dolphin, Cephalorhynchus commersonii, in the Kerguelen Islands [pp.  449 - 452]

	Reviews
	untitled [pp.  453 - 454]

	Books Received [p.  454]
	Obituary
	Eugene Raymond Hall: 1902-1986 [pp.  455 - 458]

	Comments and News [pp.  459 - 465]
	Back Matter



